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GASKET 



TECHNICAL FIELD 
The present invention relates to a gasket that seals 
between two members, and relates to a gasket used as a 
seal/ for example, in a top cover of a hard disk unit 
or in an electronic apparatus such as a fuel cell, 
particularly in the field of precision apparatus that 
prevents penetration of moisture, gas, and dust and also 
requires an outgassing property. 

BACKGROUND ART 

As a prior art of a cross-sectional shape of a gasket 
for a top cover in a hard disk unit, there is one described 
in patent document 1 (Japanese Patent Application 
Laid-open No. 2 0 01-280507). 

In this gasket, it is assumed to be preferable that, 
regarding the cross section in a direction generally 
perpendicular to the extension direction of a sealing 
material (gasket) , Lm / Lp is 3 or less where the length 
of the contact surface with the cover member is Lp and 
the length of the non-bonded portion with the cover member 
is Lm. 

However, in recent years, scale reduction of hard 
disk units is advancing and, in accordance therewith, 
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it is inevitably becoming necessary to make a smaller 
gasket for a top cover. 

Actually, as shown in Fig. 11, a gasket 101 is bonded 
to a gasket attachment surface having a small width. 

When the gasket having a cross- sect ional shape 
described in the patent document 1 is used in a top cover 
of such a hard disk unit having a reduced scale, a 
squeeze-out portion 102 that squeezes out to the inside 
of the hard disk unit is produced in a gasket 101, as 
shown in Fig. 12, at the time of attaching the top cover 
to a hard disk box body. This squeeze-out portion 102 
of the gasket raises a problem of being brought into 
contact with a component in the inside, such as a disk. 

On the other hand, when the whole is reduced in scale 
while maintaining the gasket having a cross-sectional 
shape described in the patent document 1 to have a ratio 
of Lm / Lp being 3 or less in order that the squeeze-out 
portion of the gasket does not raise a problem, the height 
of the gasket 201 is too small, as shown in Fig. 13, whereby 
the sealing property between the gasket 201 and the hard 
disk box body decrease, so that the gasket cannot prevent 
penetration of gas or dust, failing to exhibit a function 
as a gasket . 

Also, the patent document 1 describes that ''^a good 
close adhesion property is obtained by letting the 
sealing material have a low hardness (70 degrees or 
less) ; however, when the sealing material is too soft. 



a suitable shape cannot be maintained and a buckling is 
produced at the time of compression depending on the 
cross-sectional shape of the gasket, thereby invoking 
poor sealing property and squeeze-out. Also, in order 
to reduce the hardness, a large amount of plasticizer 
must be used, and this causes generation of outgas . 
Adhesion of the components of the outgas to the diskcauses 
an error operation of the hard disk. Further, too much 
softness causes poor moldability. 

DISCLOSURE OF THE INVENTION 
The present invention has been made in view of the 
prior art, and an object thereof is to provide a 
high-performance gasket that conforms to scale reduction 
and exhibits a sealing property without producing a 
squeeze-out at the time of attachment. 

In order to achieve the object, the present 
invention is a gasket for sealing between two members, 
using a material withinahardness range of 30 to 80 degrees 
(JIS durometer type A) and having a main bead portion 
that protrudes from a base provided in one member to the 
other member side, in which 

Wl/WO < 0.9 is satisfied where the bonding width 
of the base bonded to the one member is WO, and the width 
at the position of half the height from the bonding portion 
of the base with the one member to the tip end of the 
main bead portion is Wl, 



1.15 < H/WO < 1.80 is satisfied where the height 
from the bonding portion of the base with the one member 
to the tip end of the main bead portion is H, 

L / WO > 3 is satisfied where the length of a 
non-bonded portion around a cross- section excluding a 
portion of the base bonded to the one member is L, and 

the compression ratio at the time of being 
compressed between the two members is 13.5% or more. 

According to this configuration, even if a pressure 
is applied to the gasket from the other member at the 
time of attachment, the squeeze-out is not produced, 
thereby preventing the squeeze -out from raising a problem 
by being brought into contact with other components. 
Also, since the gasket is ensured to have a sufficient 
height, the gasket is compressed to the other member with 
certainty, thereby ensuring a sealing property and 
preventing the penetration of gas, dust, and the like. 

Also, it is possible to prevent a situation in which, 
because of the hardness of the gasket being too soft, 
a suitable shape cannot be maintained and a buckling is 
produced at the time of compression depending on the 
cross-sectional shape of the gasket, invoking poor 
sealing property and squeeze-out. Also there is no need 
to use a large amount of plasticizer in order to reduce 
the hardness, so that the generation of outgas can be 
restrained. Therefore, the error operation of the hard 
disk due to the components of the outgas adhering to the 
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disk can be restrained. Further, it is possible to 
prevent the moldabili ty from becoming poor . In addition, 
it is possible to prevent decrease of the counterforce 
due to non-occurrence of collapse caused by the gasket 
having a too large hardness. 

Here, the width direction in the bonding width WO 
and the width Wl refers to the width in a cross section 
that is generally perpendicular to the direction in which 
the gasket extends. 

It is suitable that the tip end of the main bead 
portion is R = 0.1 mm or more. 

This facilitates the compression of the main bead 
portion, whereby the gasket is compressed to the other 
member with certainty, and the sealing property can be 
ensured . 

It is suitable that an adhesive is applied in advance 
to the one member; the gasket is molded by inserting the 
one member to which the adhesive is applied; and the gasket 
is integrally provided in the one member. 

This facilitates production, and the production 
process can be simplified. 

It is suitable that the material of the gasket is 
made of an olef in-series elastomer compound. 

This allows that, even if the gasket is exposed to 
a higher temperature of 100°C or more as an environment 
of use, the performance is not deteriorated and the 
product quality is improved. 



Thus, in view of heat resistance, it is preferable 
to use an olef in-ser ies elastomer compound among 
thermoplastic elastomer compounds. Here, the 
construction of an olef in-series thermoplastic 
elastomer in the olef in-series thermoplastic elastomer 
compound is made of one that contains 
ethylene/propylene/non-conjugate diene t erpolymer 
rubber or ethylene/propylene copolymer rubber and 
polypropylene-series resin as well as a plasticizer as 
major components • 

It is suitable that the tip end of the main bead 
portion is in contact with the center of the contact 
surface width of the other member. 

This allows the main bead portion of the gasket to 
be in contact with the other member with certainty without 
squeezing out from the contact surface width of the other 
member, thereby exhibiting a sealing property. 

Here, the contact surface width of the other member 
refers to the width of the surface in a cross section 
that is generally perpendicular to the direction in which 
the contact surface of the other member extends in the 
same manner as the gasket, in the same manner as the width 
direction of bonding width WO or width Wl. The contact 
surface of the other member is a surface of the other 
member that protrudes to the gasket side in opposition 
to the gasket . 

It is suitably used in a top cover of a hard disk 



unit . 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-sectional view showing a gasket 

according to a first embodiment of the present invention. 

Fig. 2 is a cross-sectional view showing a state 

of use of the gasket according to the first embodiment. 

Figs. 3A and 3B are views showing a top cover to 

which the gasket according to the first embodiment is 

attached . 

Fig. 4 is a view showing a top cover to which the 
gasket according to the first embodiment is attached and 
a hard disk box body. 

Fig. 5 is a view showing evaluation results of an 
evaluation experiment . 

Fig. 6 is a cross-sectional view showing 
cros s -sect ional shapes of samples used in the evaluation 
experiment . 

Fig. 7 is a cross-sectional view showing a state 
in which squeeze-out has occurred in the evaluation 
experiment . 

Fig. 8 is a cross-sectional view showing a state 
in which buckling has occurred in the evaluation 
experiment . 

Fig. 9 is a cross-sectional view showing a problem 
of the gasket . 

Fig. 10 is a cross-sectional view showing a gasket 



according to a second embodiment of the present 
invention . 

Fig. 11 is a cross-sectional view showing a gasket 
of a conventional art. 

Fig. 12 is a cross-sectional view showing a problem 
of a gasket of a conventional art. 

Fig. 13 is a cross-sectional view showing a problem 
of a gasket of a conventional art. 

BEST MODES FOR CARRYING OUT THE INVENTION 
Hereafter, with reference to the drawings, 
preferable embodiments of this invention will be 
described in detail in an exempl i f ying manner . However, 
the dimension, material, shape, and the relative 
arrangement thereof of the constituent components 
described in this embodiment are not intended to limit 
the scope of this invention only to them unless a specific 
description is given. 

Here, the one applied particularly to a hard disk 
unit will be described; however, it may be used as a seal 
in an electronic apparatus such as a fuel cell, 
particularly in the field of precision apparatus that 
prevents penetration of moisture, gas, and dust and also 
requires an outgassing property. 
(First embodiment ) 

Fig. 1 is a schematic cross-sectional view showing 
a gasket 1 according to a first embodiment. Fig. 2 is 
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a schematic cross-sectional view showing the gasket 1 
of Fig. 1 in a state of use. Figs. 3A and 3B are views 
showing a top cover 4 in which the gasket 1 is used. Fig. 
4 is an outlook view of a hard disk unit 3 covered with 
the top cover 4 of Figs. 3A and 3B. 

As shown in Fig. 4, the gasket 1 is used in the top 
cover 4 for covering a hard disk box body 5 of the hard 
disk unit 3. The hard disk box body 5 has a box shape 
with one surface opened, where components such as a disk 
are disposed in the inside. 

As shown in Figs . 3A and 3B, the gasket 1 is disposed 
on the back surface of the top cover 4 to be in contact 
with the hard disk box body 5. Fig. 3A shows the back 
surface of the top cover 4. Fig. 3B is a cross section 
cut along the line A-A of Fig. 3A, where the top cover 
4 is displayed upside down. The B-part enlarged view 
of this Fig. 3A is shown in Figs. 1 and 2. 

The gasket 1 is provided on the top cover 4, and 
has a cross-sectional shape having one main bead portion 
2 on a base la. That is, the base la is bonded to the 
top cover 4, and the main bead portion 2 that protrudes 
to the hard disk box body 5 side (upper side in Fig. 1) 
is provided on the base la. 

Then, this gasket 1 satisfies the following 
conditions (1) to (4) . 

(1) Wl/WO < 0.9 where the bonding width of the base 
la bonded to the top cover 4 is WO, and the width at the 



position of half the height H (1/2H) from the top cover 
4 to the tip end of the main bead portion 2 is Wl . 

(2) 1,15 < H/WO < 1.80 where the height from the 
top cover 4 to the tip end of the main bead portion 2 
is H. 

(3) L / WO > 3 where the length of a non-bonded port ion 
around a cross-section excluding a portion of the base 
la bonded to the top cover 4 is L. 

( 4 ) The compression ratio at the time when the gasket 
1 is compressed between the top cover 4 and the hard disk 
box body 5 is 13.5% or more. 

In addition, it is suitable that the conditions (5) 
and (6) are satisfied. 

(5) The tip end of the main bead portion 2 is R = 
0 . 1 mm or more . 

(6) The gasket 1 uses a material within a hardness 
range of 30 to 80 degrees (JIS durometer type A) . 

Regarding the gasket 1 that satisfies the conditions, 
an adhesive is applied in advance to the top cover 4; 
the gasket 1 is injection-molded by inserting the top 
cover 4 to which the adhesive is applied; and the gasket 
1 is integrally provided instantaneously in the top cover 
4 . 

Therefore, since the bonding to the top cover 4 is 
performed simultaneously in the process of molding the 
gasket 1, the production process can be simplified. 

Here, the gasket 1 is formed with a material made 
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of a thermoplastic elastomer compound. 

Regarding a specific thermoplastic elastomer 
compound, for example, an olef in-series thermoplastic 
elastomer compound effective particularly in view of heat 
resistance in the present invention may be used, which 
is a material where the construction of the olef in-series 
thermoplastic elastomer contains 

ethylene/propylene/non-con j ugate diene terpolymer 
rubber or ethylene/propylene copolymer rubber and 
polypropylene-series resin as well as a plasticizer as 
major components, and adjusted to have a hardness of 30 
to 80 degrees (JIS durometer type A). 

Alternatively, a s tyrene-series thermoplastic 
elastomer compound, for example, may be used, where the 
polymer contains a triblock copolymer of 
styrene-ethylene/propylene-styrene (SEPS) oratriblock 
copolymer of 

styrene-ethylene/ethylene-propylene-styrene (SEEPS) as 
major components and contains a polypropylene-series 
resin and a plasticizer, and may be a material adjusted 
to have a hardness of 30 to 80 degrees (JIS durometer 
type A) and a permanent compression set of 50% or less 

(JIS K6262 100°C, 72H) . 

Alternatively, it may be, for example, a compound 
obtained by blending an olef in-series thermoplastic 
elastomer and a st yr ene-ser ies thermoplastic elastomer, 
where the construction of the olef in-series 
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thermoplastic elastomer contains 

ethyl ene/propylene/non-conjugate diene t erpolymer 
rubber or ethylene/propylene copolymer rubber and 
polypropylene-series resin as well as a plasticizer as 
major components, and the styrene-series thermoplastic 
elastomer is one in which the polymer contains a triblock 
copolymer of s tyrene-ethylene/propylene-styrene (SEPS) 
or a triblock copolymer of 

st yr ene-ethyl ene/ethylene-propyl ene-s t yr ene (SEEPS) as 
major components and contains a polypropylene-series 
resin and a plasticizer, and the compound may be a material 
adjusted to have a hardness of 30 to 80 degrees (JIS 
durometer type A) • 

Further, a urethane-series thermoplastic 
elastomer or polyethylene-series thermoplastic 
elastomer adjusted to have a hardness of 30 to 80 degrees 
(JIS durometer type A) may be used within a range that 
does not mar the object. 

The styrene-series thermoplastic elastomer is such 
that the polymer is a triblock copolymer of 
s tyrene-ethylene/propylene-styrene (SEPS) or a triblock 
copolymer of 

styrene-ethylene/ ethyl ene-propylene-styrene (SEEPS) 
and, at the terminal, a styrene polymer block containing 
vinyl aromatic compounds as ma j or components , an isoprene 
polymer block containing conjugate diene compounds as 
major components, a random copolymer block of ethylene 
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and isoprene, and further a hydrogenated triblock 
copolymer obtained by hydrogenat ing a styrene polymer 
block containing vinyl aromatic compounds as major 
components are used. 

The number-average molecular weight of these 
hydrogenated triblock copolymers is preferably 50000 or 
more. If the number-average molecular weight is less 
than 50000, the bleeding of the softener increases to 
raise the permanent compression set, which may generate 
an inconvenience that the polymer cannot be put to actual 
use. The upper limit of this number-average molecular 
weight is not particularly limited; however, it is 
typically about 400000. 

It is desirable that the content of amorphous 
styrene block in the hydrogenated block copolymer is 
within a range of 10 to 70 wt%, preferably 15 to 60 wt%. 
Further, it is desirable that the glass transition 
temperature (Tg) of amorphous styrene block is 60°C or 
more, preferably 80®C or more. Further, the polymer at 
the portion that links the amorphous styrene blocks at 
both terminals is also preferably an amorphous one . Here, 
these hydrogenated block copolymers are mainly used 
alone; however, two or more kinds may be blended. 

The olef in-series thermoplastic elastomer 
contains ethyl ene /propylene /non-conjugate diene 
terpolymer rubber or ethylene/propylene copolymer 
rubber and polypropylene-series resin as well as a 
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plasticizer as major components. 

The ethylene /propyl ene/non- con j ugate diene 
terpolymer rubber has an ethylene content within a range 
of 50 to 80 wt%, and an iodine value within a range of 
10 to 25. As the non-conjugate diene rubber, 
dicyclopentadiene , 1, 4-hexadiene, dicyclooctadiene , 
methylenenorbornene, ethylidenenorbornene, or the like 
is used. 

The e thy 1 ene /propylene copolymer rubber has an 
ethylene content of 10 to 25 wt%/ and the melt flow index 

(MFR) thereof ( according to JIS K72 1 0 2 3 O^C, 2. 16kg load) 
is 3 to 30 g/10 min. 

The polypropylene- series resin is a thermoplastic 
resin obtained by polymeri zing propylene in the presence 
of a catalyst, and is a crystalline polymer assuming an 
isotactic, syndiotactic structure or the like, or a 
copolymer of these with a small amount of a-olefin (for 
example, ethylene, 1-butene, 1-hexene, 
4-me thyl 1 -pentene , or the like). Among these, one 
having a melt flow index (MFR) (according to JIS K7210 
230^C, 2.16 kg load) of 0.1 to 100 g/10 min and a 
crystallini ty of 20 to 70% is preferable. If the MFR 
is smaller than 0.1, the fluidity will be poor, and it 
is not possible to obtain an intended moldability. If 
the MFR is larger than 100, it is not possible to obtain 
a sufficient physical property. 

The plasticizer is one used in a general rubber or 
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thermoplastic elastomer and is, for example, a 
petroleum-series softener such as process oil, 
lubricating oil, or par af f in- s er ies oil, a 
fatty-oil-series softener such as castor oil, linseed 
oil, colza oil, or coconut oil, or an ester-series 
plasticizersuchasdibutylphthalate/ dioctylphthalate> 
dioctyl adipate, or dioctyl sebacate. Further, a 
cross-linking agent or a cross-linking aid such as 
organic peroxide or the like may be added to these, or 
these necessary components may be simultaneously mixed 
and kneaded while heating and melting for dynamic 
cross-linking. 

Here, to the composition of the gasket 1, a scaly 
inorganic filler, specifically, clay, diatomaceous 
earth, talc, barium sulfate, calcium carbonate, 
magnesium carbonate, metal oxide, mica, graphite, 
aluminum hydroxide, or the like, such as blended 
generally in rubber or a thermoplastic elastomer, may 
beused. Also, a powdery solid filler , forexample, metal 
powder of various kinds, glass powder, ceramics powder, 
granular or powder polymer, or the like, or an anti-aging 
agent, for example, amine and derivatives thereof, 
imidazoles, phenols and derivatives thereof, waxes, or 
the like, is used. 

Also, various additives , forexample, a stabilizer, 
a tackifier, a releaser, a pigment, a fire retardant, 
a lubricant, and others can be added. Also, for 
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improvement of wearability, moldability, and the like, 
a small amount of thermoplastic resin or rubber can be 
added. Further, for improvement of strength and 
rigidity, short fibers and the like can be added. 

These blends regarding s tyrene-ser ies 
thermoplastic elastomers and olef in-series 
thermoplastic elastomers can be easily produced by 
melt-kneading with the use of a heating kneader, for 
example, a single screw extruder, a twin screw extruder, 
a roll, a Banbury mixer, a Prabender, a kneader, a 
high-shear type mixer, or the like, adding a 
cross-linking agent or a cross-linking aid such as 
organic peroxide as desired, or simultaneously mixing 
these necessary components and kneading while heating 
and melting. Also, a thermoplastic material obtained 
by kneading a polymer organic material and a softener 
can be prepared in advance, and this material can be 
further mixed with one or more kinds of polymer organic 
materials of the same kind as or different kinds from 
the one used here for production. 

The compound thus obtained by blending 
s tyrene-ser ies thermoplastic elastomers and 
olef in-series thermoplastic elastomers can be molded 
into a desired shape by a known method, for example, 
injection molding or extrusion molding and can be used 
as a gasket material . Such a gasket material is suitably 
used particularly for a hard disk unit that requires a 
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high dust resistance; however, it can be used at any other 
site that requires air- tightness as an ordinary gasket 
material or a packing material* 

By using such a material in the gasket 1, the 
performance is not deteriorated and the product quality 
is improved even if it is exposed to a higher temperature 

of lOO^C or more as an environment of use. 

Further, an adhesive applied between the top cover 
4 before a molding gasket 1 is a type based on denatured 
olef in-series resin or a liquidified type based on 

s tyr ene-butadiene rubber. Alternatively, they may be 
blended with cross - 1 inking components and denatured to 
have a thermosetting property. 

A specific adhesive is, for example, as follows. 
A denatured polyolef in-series resin, which is obtained 
by grafting a polar group (maleic anhydride , acrylic acid, 
epoxy group hydroxyl group, or the like) to the side chain 
of the polyolef in-series resin, is liquidified by 
dissolving it into an aromatic or aliphatic organic 
solvent or made into a dispersion. Alternatively, 

liquidified s tyr ene-butadiene rubbers, which are 
obtained by dissolving them into an aromatic or aliphatic 
organic solvent , are used alone or mixed. Alternatively, 
these may be imparted with a cros s - 1 inking portion with 
peroxide, isocyanate, or the like. 

As a method of applying the adhesive, an optimal 
method is selected in accordance with the needs, such 
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as immersion application, spray application, screen 
printing, brush application, stamp method, dispenser, 
or the like . 

Here, as the top cover 4, a metal plate, for example, 
an aluminum plate, an aluminum plate subjected to a 
plating treatment, a stainless steel plate, a 
vibration-damping steel plate made of stainless steel, 
or the like is used. 

For example, as an aluminum material such as an 
aluminum plate, one having a surface roughness Ra 
(according to JIS B0601: as measured by a surface 
roughness shape measuring apparatus) of 0.1 to 5 ^m, 
preferably 0.3 to 3 is used. If those having a surface 
roughness below this are used, the bonding property of 
the gasket 1 to aluminum considerably decreases. On the 
other hand, if those having a surface roughness beyond 
this are used, the decrease in the mechanical strength- 
of the product metal portion is considerable, and it 
cannot be put into actual use. 

In the positive surface oxide film treatment of such 
an aluminum mater ial , an acidic solution of an inorganic 
acid such as sulfuric acid, phosphoric acid, or chromic 
acid or an organic acid such as oxalic acid is used, and 
a positive oxidation is carried out to form a porous film 
on the aluminum surface. By ensuring a positive 
oxidation time to be a predetermined period of time or 
more, a porous film thickness is ensured, and also the 
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number of fine pores increases according as the applied 
voltage becomes lower to provide an advantageous joining 
property to the gasket 1; however, it is sufficient if 
pores are formed in relation to the processing cost. For 
example, in the case of an aqueous solution of about 5 
to 25 wt% sulfuric acid, the processing time is about 
10 to 60 minutes under an applied voltage of about 10 
to 30 V. The thickness of the porous film is at that 
time about 1 to 50 jam, and the number of pores is about 
10 to 1000 X 10^/cm^; however, it is preferable that the 
film thickness is about 30 to 50 pim, and the number of 
pores is 100 to 1000 x 10^/cm^. 

After the positive pole oxidation surface film 
treatment, an adjustment to make the closed pore ratio 
be 40% or less, preferably to perform an unclosed pore 
treatment is carried out. Regarding the closed pore 
treatment, a method such as hot water treatment or an 
acid treatment can be selected, and one having a closed 
pore ratio of 40% or less by being subjected to a closed 
pore treatment is excellent in bonding property, and one 
that is not subjected to a closed pore treatment at all 
is the most preferable. 

Then, the gasket 1 having the configuration is 
brought into contact with the top cover 4 and contact 
surface 5a of the hard disk box body 5 from the main bead 
portion 2 to seal between the top cover 4 and the hard 
disk box body 5, as shown in Fig. 2. 
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When this sealing between the top cover 4 and the 
hard disk box body 5 is carried out, the main bead portion 
2 is mainly compressed to be in a deformed state shown 
in Fig . 2 . 

In the present embodiment described above, 
squeeze-out is not produced even if a pressure is applied 
to the gasket 1 from the hard disk box body 5 at the time 
of attachment, thereby preventing the squeeze-out from 
being brought into contact with other components to raise 
a problem. Further, since the height of the gasket 1 
is sufficiently ensured, the gasket 1 is compressed with 
certainty to the hard disk box body 5, whereby the sealing 
property is ensured, and the penetration of gas, dust, 
and the like can be prevented, 
(Evaluation test) 

In order to evaluate the effect in the 
above-described embodiment, an evaluation test was 
conducted for comparison specifically on the Examples 
constructed within the set range of the above-described 
embodiment and the Comparative Examples constructed 
outside of the set range. For the evaluation test, 
various samples of Examples 1 to 11 and Comparative 
Examples 1 to 9 were prepared, as shown in Fig. 5, as 
the construction of the Examples and Comparative Examples , 
and various evaluations were made on sealing property 
(presence or absence of leakage), counter force, ' 
squeeze-out at the time of attachment, hardness, 
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outgassing property / moldabili ty , bonding property, and 
presence or absence of buckling, 
'"Sample preparation" 

In the present evaluation test, various 
thermoplastic elastomer compounds described above are 
used. The compounds are obtained by measuring a 
predetermined amount of various blends and mix- ex t r uding 
with a twin screw extruder (manufactured by KOBE STEEL. , 
LTD.: Hyper KTX46) under the condition of a set 
temperature of 290 to 180®C and a rotation speed of 150 
rpm. 

This material is molded into test sheets (150 x 150 
X 2 mm) with the use of an injection-molding apparatus 
(Kawaguchi, Ltd.: KM-80) at a set temperature of 290 to 
180°C, an injection speed of 0*5 second, an injection 
pressure of 100 MPa, and a cycle time of 30 seconds for 
use in the test of hardness and outgassing property. 

Further, a component obtained by applying various 
adhesives on an aluminum plate (treated with 
non-electrolytic nickel plating 2 to 5 \xm) shaped in 
advance to have a cover shape in a similar manner is 
inserted into a mold, and the gasket is molded onto the 
cover at an injection speed of 0.5 second, an injection 
pressure of 100 MPa, and a cycle time of 30 seconds . With 
the use of this cover- integrated type gasket, tests on 
the sealing property, counter for ce , squeeze-out at the 
time of attachment, moldability, bonding property, and 
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the presence or absence of buckling were carried out. 

Here, as the adhesive, a denatured olef in-series 
resin adhesive (manufactured by Mitsui Chemicals, Inc . , 
Ltd., trade name : Unistole R12 OK) or a styrene-butadiene 
rubber series adhesive (manufactured by NOGAWA CHEMICAL 
Co., Ltd., trade name: Diabond DA3188) was used. 

The cross-section shapes of the gasket are shapes 
A to J shown in Fig. 6, where 

shape A is such that ^^R of the tip end of the main 
bead portion (hereafter referred to as Z-part)'' = 0.15 
mm, Wl/WO = 0.66, H/WO = 1.75, and L/WO = 3.81, 

shape B is such that ''R of the Z-parf = 0.25 mm, 
Wl/WO = 0.81, H/WO = 1.40, and L/WO = 3.20, 

shape C is such that ''R of the Z-parf = 0.25 mm, 
Wl/WO == 0.74, H/WO = 1.40, and L/WO = 3.12, 

shape D is such that "'R of the Z-part" = 0.40 mm, 
Wl/WO = 0.85, H/WO = 1.27, and L/WO = 3,00, 

shape E is such that ''R of the Z-part" = 0.30 mm, 
Wl/WO = 0.70, H/WO = 1.15, and L/WO = 3.00, 

shape F is such that ^^R of the Z-part" is absent, 
Wl/WO = 1.00, H/WO = 1.40, and L/WO = 3.80, 

shape G is such that ""R of the Z-part" = 0.50 mm, 
Wl/WO = 1.00, H/WO = 1.40, and L/WO = 3.37, 

shape H is such that ''R of the Z-part" = 0.25 mm, 
Wl/WO = 0.68, H/WO = 1.15, and L/WO = 2.67, 

shape I is such that "'R of the Z-part" is absent, 
Wl/WO = 0.68, H/WO = 1,89, and L/WO = 4.15, and 

22 



shape J is such that ^^R of the Z-part" is absent, 
Wl/WO = 0.80, H/WO = 1.10, and L/WO = 3.01. 

Specific constructions of the various samples of 
Examples 1 to 11 and Comparative Examples 1 to 9 prepared 
as shown in Fig. 5 by selecting the above- described shapes 
are shown below. 
<Example 1> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape A was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Example 2> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape B was used. The 
hardness is 45 degrees (JIS durometer type A). 
<Example 3> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket c r o s s - s e c t i on shape, shape C was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Example 4> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape D was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Example 5> 
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As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape E was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Example 6> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape B was used. The 
hardness is 61 degrees (JIS durometer type A) . 
<Example 7> 

As thermoplastic elastomer compound, a 
s tyrene-ser ies thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape B was used. The 
hardness is 33 degrees (JIS durometer type A) . 
<Example 8> 

As thermoplastic elastomer compound, a 
styrene- series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape D was used. The 
hardness is 33 degrees (JIS durometer type A) . 
<Example 9> 

As thermoplastic elastomer compound, a 
polyurethane-series thermoplastic elastomer compound is 
used. As the gasket cross-section shape, shape B was 
used. The hardness is 78 degrees (JIS durometer type 
A) . 

<Example 10> 

As thermoplastic elastomer compound, a 
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s tyrene-series thermoplastic elastomer compound is used. 
As the gasket cross- sect ion shape, shape B was used. The 
hardness is 60 degrees (JIS durometer type A) . 
<Example 11> 

As thermoplastic elastomer compound, a 
s tyrene-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape A was used. The 
hardness is 31 degrees (JIS durometer type A). 
<Comparative Example 1> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape F was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Comparative Example 2> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape G was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Comparative Example 3> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape H was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Comparative Example 4> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross- sect ion shape, shape I was used. The 
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hardness is 45 degrees ( JIS durometer type A) . 
<Coinparat i ve Example 5> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape J was used. The 
hardness is 45 degrees (JIS durometer type A) . 
<Comparative Example 6> 

As thermoplastic elastomer compound, a 
s tyrene-series thermoplastic elastomer compound is used 
As the gasket cross-section shape, shape D was used. The 
hardness is 15 degrees (JIS durometer type A) . 
<Comparative Example 7> 

As thermoplastic elastomer compound, an 
olef in-series thermoplastic elastomer compound is used. 
As the gasket cross-section shape, shape D was used. The 
hardness is 83 degrees (JIS durometer type A) . 
<Comparative Example 8> 

As thermoplastic elastomer compound, a 
s tyrene-series thermoplastic elastomer compound is used 
As the gasket cross-section shape, shape D was used. The 
hardness is 25 degrees (JIS durometer type A) . 
<Comparative Example 9> 

As thermoplastic elastomer compound, a 
s tyrene- s er ies thermoplastic elastomer compound is used 
As the gasket cross-section shape, shape A was used. The 
hardness is 25 degrees (JIS durometer type A). 
^'Evaluation method"' 
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In the present evaluation test, specifically the 
following evaluations were made, 

(1) Sealing property (presence or absence of leakage) 
In a state in which a gasket integrally molded to 

a cover was mounted on a real apparatus leakage tester, 
a positive pressure of 1.5 kPa was kept being applied 
for 30 seconds from the inside of the tester, and whether 
the leakage occurred or not was examined after 15 seconds . 
The leakage occurs when the permanent compression set 
property of the gasket material is inferior or when the 
gasket shape has defects. In the present test, 
determination was made as ^^leakage absent: O, leakage 
pre sent : x " . 

(2) Counterforce 

The counterforce of a gasket integrally molded to 
a cover was measured. In order to provide a seal, it 
must have a suitable contact surface pressure. The 
surface pressure can be measured as a counterforce . When 
the surface pressure is low, a sufficient seal cannot 
beprovided if the cover or an opposing member has recesses 
and protrusions. Further, a high surface pressure 
causes deformation of the cover. Determination was made 
with a criterion of ^'preferable counterforce 0.2 to 1.0 
(N/mm) : O, otherwise: x''. 

(3) Squeeze-out at the time of attachment 

An opposing contact surface was actually pressed 
onto a gasket integrally molded to a cover to examine 
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whether a squeeze-out is produced or not in a deformed 
state in which the gasket is compressed. In the present 
test, determination was made as ^'squeeze-out absent: O, 
squeeze-out present: x''. 

(4) Hardness 

Three test sheets each having a thickness of 2 mm 
were superposed, and the measurement was carried out 
according to JIS K6253. The present test result is a 
confirmation of the condition of '''the gasket uses a 
material within a hardness range of 30 to 80 degrees (JIS 
durometer type A)" that the gasket should satisfy. 

(5) Outgassing property 

A test piece having a short strip shape of 50 x 3 
X 2 mm was heat- extract ed at 120°C for one hour, and the 
amount of outgas {\ig/g) at that time was measured. In 
the present test, determination was made as ^'outgas 

amount is less than 50 (|ig/g) : O, outgas amount is 50 
(|jig/g) or more: x". 

(6) Moldability 

In the injectionmoldingof aproduct, determination 
was made as ''inconvenience absent: O, inconvenience 
present: x". Here, the inconvenience means that it 
cannot be molded into a predetermined product shape, and 
refers to generation of deformation, sinkmark, cutout, 
weld, short shot, burr, or the like or generation of a 
phenomenon such that the product cannot be integrally 
molded to a cover. 
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(7) Bonding property 

A through-peel ing of about 1 mm was formed on a gasket 
bonding surface integrally molded to a cover, and a wire 
made of SUS was put through the site. A vertical tensile 
load was applied, and the load by which the peeling length 
extended to about 10 mm was measured. In the present 
test, determination was made as^^peelingloadislOO (kPa) 
or more: O, peeling load is less than 100 (kPa) : x" . 

(8) Presence or absence of buckling 

An opposing contact surface was actually pressed 
onto a gasket integrally molded to a cover to examine 
whether buckling occurs or not in a deformed state in 
which the gasket is compressed. In the present test, 
determination was made as ^^buckling absent: O, buckling 
present : x" . 
Evaluation results" 

When the hardness is 80 degrees or more, the 
counterf orce will be large at the time of attachment when 
the cover-integrated type gasket is pressed onto an 
opposing contact surface, whereby the deformation or the 
like of the cover occurs; a complete seal cannot be 
provided; and it will be inferior in the sealing property 
as a gasket. On the other hand, when the hardness is 
less than 30 degrees, outgas will be large in amount, 
and also one must take care in handling because the gasket 
is liable to be torn off or is liable to adhere. The 
most preferable hardness is 40 to 60 degrees. 
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On the other hand, in order to obtain a desired 
moldabili ty and hardness, a polypropylene-series resin 
and a plasticizer are essential. However, if the amount 
of polypropylene-series resin is too much, the hardness 
will be high, whereas if the amount is too small, the 
fluidity will be poor, making the injection forming be 
difficult. Apreferable amount of polypropylene-series 
resin is 10 to 100 parts by weight with respect to 100 
parts by weight of the polymer. Similarly, if the amount 
of plasticizer is too much, the amount of outgas will 
be large, hence not preferable. A preferable amount of 
plasticizer is 10 to 200 parts by weight. 

If an adhesive is not used, peeling is generated 
at the time of molding, so that the integral molding was 
not possible. If an epoxy series or cyanoacrylate series 
is used as an adhesive, the peeling easily occurs and 
it was not possible to obtain a sufficient bonding force 
though the integral molding is possible. 

Specific evaluation results on various samples of 
Examples 1 to 11 and Comparative Examples 1 to 9 based 
on the above evaluations are shown in Fig. 5. 

From the results described above, the configuration 
shown in Examples 1 to 11 establish a cover-integrated 
type gasket having an extremely excellent performance. 

On the other hand, the constructions shown in 
Comparative Examples 1 to 9 have some defects. For 
example, the squeeze-out at the time of attachment in 
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Comparative Example 1 is produced as shown in Fig. 1. 
Also, the buckling in Comparative Example 4 occurs as 
shown in Fig . 8 . 
( Second embodiment ) 

In the gasket 1 of the above-described first 
embodiment, it was further desired to solve the following 
pr obi em . 

Even with the gasket 1 of the first embodiment, 
depending on the bonding position at which the gasket 
1 is bonded to the top cover, the gasket 1 may squeeze 
out from contact surface 5a to produce a squeeze-out 
portion 6 by being compressed when attached to the hard 
disk box body 5, as shown in Fig. 9. When squeeze-out 
portion 6 is produced, there will be a danger such that 
the gasket 1 is brought into contact with other components 
such as a disk, in the same manner as the prior art, and 
also the sealing property itself will decrease because 
the gasket 1 and contact surface 5a are not in firm contact . 

Therefore, the second embodiment provides a 
high-performance the gasket that prevents squeeze-out 
with more certainty than in the above-described first 
embodiment and maintains a sealing property. 

Fig. 10 is a view showing a gasket 1 according to 
a second embodiment. Here, the shape, material, and the 
like of each member are the same as in the first embodiment, 
so that the description thereof will be not repeated. 

The gasket 1 of Fig. 10 is provided on the top cover 
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4 and has a cross-sectional shape having one main bead 
portion 2 on the base la. That is, the base la is bonded 
to the top cover 4, and the main bead portion 2 that 
protrudes to the hard disk box body 5 side (upper side 
in Fig, 10) is provided on the base la. 

Further, in relative relationship with the gasket 
1, the gasket 1 is disposed at a position at which the 
center C of the width of contact surface 5a of the hard 
disk box body 5 and the tip end T of the main bead portion 
2 opposes each other. That is, at the time of attachment, 
the tip end T of the main bead portion 2 is brought into 
contact with the center C of the width of contact surface 
5a of the hard disk box body 5. 

Then, the gasket 1 having the above-described 
configuration is brought into contact with the hard disk 
box body 5 to seal between the top cover 4 and the hard 
diskboxbody 5, as shown in Fig. 2 of the first embodiment . 

Therefore, the main bead portion 2 of the gasket 
1 is brought into contact with the hard disk box body 

5 with certainty without squeezing out from the width 
of contact surface 5a of the hard disk box body 5, thereby 
exhibiting a sealing property. 

INDUSTRIAL APPLICABILITY 
As described above, in the present invention, 
squeeze-out is not produced even if a pressure is applied 
to the gasket from the other member at the time of 
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attachment, thereby preventing the squeeze-out from 
being brought into contact with other components to raise 
a problem. Further, since the height of the gasket is 
sufficiently ensured, the gasket is compressed with 
certainty to the other member, whereby the sealing 
property is ensured, and the penetration of gas, dust, 
and the like can be prevented. 
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